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From the 22d to the 26th, during the passage of the second 
storm referred to  in the summary, severe snowstorms occurred 
over eastern Wisconsin and northeastern Illinois, where depths 
of from 6 to 12 inches were recorded, and traffic was interrupted 
to a considerable extent. 

ICE FIELDS A T  BUFFALO. 

The following paragraph, relative to the extensive ice fields 
which held at  the eastern end of Lake Erie because of the 
absence of brisk ancl high southwesterly winds, is from the 
report of Mr. D. Cuthbertson, District Forecaster, Buffalo, 
N. Y.: 

The ice fields that extended beyond vision, and from shore to shore, on 
March 31, continued until after April B, offering more. or less obstruction 
to navigation which opened on the. 10th by the arrival of the steamer Boyre. 
The steamer had battled with the ice fields from the time it was sighted 15 
miles out on the afternoon of the 9th until 3:30 p. m. of the llth, taking nhout 
48 hours to cover the distance. The western limit of the ice brvanie visible 
on the morning of the 25th. The brisk westcrly winds of the 22d-%th 
drove the large fields down the Niagara River, so that by the 30th the ice 
had entirely disappeared. The persistent manner in which the fields rc- 
mrrined at this end of the lake was due mainly to the absence of brisk ancl 
high southwest and west winds, which usually drive the icc down the river. 

ERRATUM. 

In the report for March, 1910, page 4,2d paragraph under the topic "Ire 
in the Great Lakes," the date 1893 should be made to read 1903. 

IUE CONDITIONS ON THE GREAT LAKES DURING THE 
WINTER OF 1909-10. 

By N. B. CONGER, Inspector and Marlne Agent. Dated Detroit. hflch., May 03, I9ln. 

There was not as much ice as usual in any of the lakes during 
the past winter and navigation, in consequence, opened earlier 
than has been the case in several years. The low temperatures 
of December, 1W9, caused a general formation of ice in all the 
lakes and over the upper lakes it increased steadily in thickness 
as the month advanced. The temperatures during January and 
February, 1910, helcl the ice firm, but the high temperatures 
during March, 1910, caused a decided breaking up of the ice 
fields and there was a generd disappearance in all the lakes, 
except over eastern Erie. In  Superior the fields disappeared 

I Navigation. 
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from the shore early in March and did not return with the shiftr 
ing winds, as is usual. The field in Whitefish Bay broke up 
early and moved out during the first week in April, 1910. The 
ice in St. Marys River was not as heavy as during the last season 
and i t  moved out about 15 days earlier. 
In Green Bay the thickness of the ice was about normal, but 

it broke up a d  nioved out about one month earlier than last 
season. There were fewer ice fields reported in Lake Michigan 
than usual, but the fringe of ice along the eastern shore con- 
tinued during the early part of March. During the latter part 
of the nionth, however, no ice was reported south of the Islands. 

The ice in the Straits of Mackinac was not as heavy as usual 
and niovecl out on April 1, 1910, the earliest opening since 1903. 
There were few ice fields reportecl in Huron and most of those 
were over the northern portion and along the eastern shore. 
These latter fields disappeared during the first week in April, 
1910. In Lake 8t. Clair the ice formed during the latter part 
of November, 1909, and reached a thickness of from 14 to 18 
inches during December. The ice broke up during the middle 
of March, 1910, ancl hac1 run out of the lake by March 22. The 
Detroit River was blockadecl with ice from about Third Street 
a t  Detroit, south to the mouth froni December 20, 1909, until 
late in February, 1910. A tug operated about 10 miles down the 
river during this period to keep a passage clear for the car 
ferries, but much tlifficrilty was experiencecl with the ice from 
December 30 to 27, 1909, and on February 18, 1910. The 
usual conditions pre\ ailed in Lake Erie, the heaviest fields 
heing reportecl over the eastern portion. The western portion 
of the lake was practically free of ice by March 20, 1910, and the 
firltls moved graclually to the exireme eastern portion and did 
not disappear from that section of the lake until April 30; 1910. 

Over the western portion of Lake Ontario, the larger fields of 
ice tlisappearetl during the early part of March, 1910. Over the 
estrenie eastern portion the fields were broken up and die 
appeared during the first week of April, 1910, large quantities 
of the ice moving clown the river. 

While navigation was resumed on the lakes about April 
10, 1910, there were but few vessels in commission until April 
15, on account of hull insurance. 

The opetii~ig and closiiig o/ riariigation oti the Great Lakes, 1909-10. 
LAKE SUI'ERII-JR. 

Ire 
first flJrillPII. 

Nov. ?1.19U9 

. . . . . . . . . . . . .  
Der. ?S. 1!1(1!1 
Der. 3. 1!1(19 
Der. Y.lW9 
Dee. ti.19119 
Dre. 9,l!lO!l 
Dee. Y. 1909 
Dre. ?fi,l'JO9 

Der. 20,lW.l 

Dee. 2U,1909 
............. 

I i i d i v s .  
33 

. . . . . . .  
18 
1.5 
25 
I li 
1 li 
15 
1s 

16 
O J  
15 

win. 
Mar. 29 

Mar. ?n 
Mar. 211 
A p r  1'1 
h1xr. 24 
hlar 21; 
h1:r. 24 
h1:rr. 2k 
hhr. 17 

Mar. ?!I 
Agr. a 
.ilJr. 1 

...... ~ ...... .... - 

Ice covered the harbor on Dcnnrbrr 20. Local navigation closed on January 97.1910, though 
a fish tug broke through thp icr  and entered the harbor on February 17, 1910. and began 
ulx.rationn again on March 17, I!W. 

Tlic fire tug kiqJt the ice i i r  the hailJim broken innst of the wintrr. 
Huutll c.llurrrrrl oprn to Long Island light ou March 13, 1910. 
I w  twokc away froni the docks on March I!), 1910. 

Tlir firrlt through pawsagrs were made on April 10. 1910. 
Firlil ice driftrd in ani1 out of liarlwr vu night o f  March 2027, 1910. 
C'11:rtrn~~I  clear of icp in front of the city on March 23. 1910. 
H:trlmr frosrn over uii Januarv 17. IYIIJ, but w38 liroken u on January 20,1910. It again from 

uvcr UII Fehruary 13. IYIU, aiid rrinainrrl solid till Marr~lU, 1910. 
T~.:rirrs r r r w r d  to (:rand Inlsnd as late a n  Msrrh 19. 19lIl. . ... ...... ........ 
Icc fields first formed off this point ou January 9. IYIO. 
Tlw ferry operated below the, locks all winter and re.po+ed but little difficulty on account of 

ire. The steanier Eba  arrived froin Detour on April 0. The Canadian locks opened on 
April IS and the tirat passage through waa ateainer .I. E.  7rpson up hound. The American 
lurks opcned on May 2,opening being delayed by work in widening the channel. 

. . . . . .  - .- 
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Mar: 48 
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Navigation. 

Niko on April 6. 1Y10. 

1909. and opened March 30. 1910. 
Goodrich Line steamers niake this port nll winter. General navigation closed December 27. 

The harbor was not closed nor the entrance canal blocked by ice during the past winter. 
This p o ~ t  open for navigation throughout the year. 
Harbor practically closed by ice from January 11 to  February 15. 1910. 
This port open for navigation throughout the year. General navigation opened on March 13, 

Inner harbor clenr of ice about March 1. but the entrance to the harbor was blocked by iee 

Fish tugs blasted a channel and worked out of the harbor February 28,1910. 
Harbor clear of ice March 6. but entrance later blocked by ice fields. 
Harbor clear of ice about Mnrrh 1 but later blocked bv ice fields. 
Hnrhorentrance clear of ice abol;iMarch 1. hut block&i by ice fields for two weeks after that  

1910. 

fields for a period after that  time. 

Stations. 

Mar. 16 

Mar. 15 

Mar. 16 
Mar. 31 

Apr. 1 
Apr. 5 
Apr. 1 

Gladstone, Mich.. ........... 
Eacanaba. Mich.. ........... 
Menom i nee, M ic h ............ 
Green Bay. Wis.. ............ 
Plum Island, Wis.. .......... 
Sturgeon Bay. Wis.. . . . . . . . .  
Kewaunee, Wis .............. 
Two Rivera, Wis.. ........... 
Manitowoc, Wis.. . . . . . . . . . . .  

Sheboygan, Wis. ............ 

winter wphen on February 24-25 an  ice *Id blocked the harbor entrance about 30 hours. Zen- 
era1 navigation closed on December 18. 1909. and opened on March 24 1910. 

Harbor kept open by car ferries. General navigation closed Deeemld 29, 1909. and opened 
April 2, 1910. 

Th- ice in the harbor and in Manitou Island passage waa broken up and moved out by soft 
weather and soutliwest. winds on March 2. 

The mail boat cleared for South Manitou Island on Marrh 1 and bcgan regular tripson the 16th. 
1 The Beaver Ialand mail boat ran till January 1,1910, and the tug JlcC'unn made a trip with mail 

on January 25, 1910. 
A large field of ice lay OR this port during mostof March. 1910. 
Large fields of ice. drifting with the wind most of the time. surrounded the island during March. 
Car furrirs operated all winter. Open water from the Point t o  Ht.  Ignace on February 5,1810. 

Lsst boats through wcee steamers City of Gettoo and City of Naples on Drceinber 16,1909, and 
the tug Arthur passed down on April 4,1910. Lens ice than during the average season. 

Milwaukee, Wis .............. 
Racine. Wis .................. 
Benosha, Wis ................ 
Chicago. Ill. . . . . . . . . . . . . . . . .  

Dec. 28,1909 

Jan. 1,1910 

Dee. 25.1908 

Michigan City, Ind . .  ........ 
St. Joseph, Mich ............. 

South Haven, Mich.. ....... 
Holland L. S. S.. Mich.. ..... 

Grand Haven, Mich.. ....... 

Muskegon. Mich ............. 
Pentwater. Mich.. ........... 
Ludington, Mich.. . . . . . . . . . .  
Manistee, Mich.. . . . . . . . . . . . .  

16 

12 

12 

Frankfort. Mich.. . . . . . . . . . . .  
South Manitou Island, Mid  

Glen Haven, Mich.. ......... 
Charlevoix, Mich.. . . . . . . . . . .  
Harbor Springs, Mirh. . . . . . .  
Mackinaw City, Midi. .  . . . . .  
St. James. Beaver Iy'ld. M i d  

Mackinac Island, Mich.. ..... 

Detour, Mich ................. 
Cheboygan, Mich.. . . . . . . . . . .  

Closed. 

Dee. 15,1909 

Dee. 1% 1909 

Dec. 30, leOg 

Der. 5,1909 
Dec. 16,190B 
Der. 25.1909 
Dec. 7.1909 

Apr. 1 

Apr. 1 

Mar. 23 

Mar. 26 
Mar. 29 
Mar. 21 

Mar. 6 

Mar. l i  
Mar. 24 
Mar. 19 
Mar. I? 
Mur. 15 
Mar. li 

Jan. 8;1910 
Dee. 3U,19Ci9 

Steamer dlyumah broke the ice and landed on the Ialand on Fehruary 4. 1910. and continued 
delivrring the mail till the 8th. ufter which, on account of the ice she did not make tbe iuland 
till March 25,1910. 

Tugs General and Thonipson kept the harbor ice broken till February 7: and the steamer Elm 
cleated for Hault dninte Marie on April 6,1910. 

The steamer IdlaJidPr broke 4 inches of ice in the harbor and 10 inches of ice outaide on Decem- 
brr 30.1909. to rrarh the dock. 

Harbor ice began brcaking on March 6 and the harbor was clear of ice on Mnrch 15,1910. 
Unknown steamer paR9t.d up on April 5,191U. the firvt of thc sreuun. 
The ice fields uR thid island w w c  on chi* moveall w i n k .  Thefirststeainrrpaad, up bound. un 

Hnrlmr ire broken uo by mutli winds and thuwing wcathcr early in March, and the ire niovecl 

Most of the ice in the harbor was driven out by a northerly gale on January 32,1910. 

Harbor ice broken up during January IJY thawing weather nnd high winds. 

Ice in St. Clair Rivcr kept broken by ferries. The fimt through pawtgr wm steamer R. H. 

April 5. 1910. 

uut of Thunder Bay on Murrh 6-7.1910. 

Murk. Blown bound. on April 13. 1910. 
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Dec. 
Dec. 
Dee. 
Dec. 
Der. 

18.1909 
10.1909 
s. 191111 
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Mar. 12 

Mar. 12 

Mar. 20 
Apr. 3 
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MONTHLY WEATHER REVIEW. 

Tire opening and closing of navigation-Continued. 

549 

ICe 
first formed. 

Dee. 8,1909 
Dee. 13.1909 
Dee. 1.1909 
Dee. 7.1W9 
Jan. 9.1910 
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Dee. 8,19119 
Dee. 8.19U9 

Dee. 10,1909 

Dee. 10.1909 
Dee. 12.3909 
Jan. 5.1310 
Dee. 24,1909 

Der. 5,1909 

Nuv. 27,1909 

Dee. 6.1909 
Dee. 19.1900 

Dec. 7.1909 

Der. 18,1909 

Dec. 20,1909 
Dec. 8.1909 

Dee. 9.1809 

Der. 8.1809 

Fvh. 17. I910 

Fell. 18,1910 
Dee. 8.1900 

Jnn. 9.1910 
Jan. 111,1910 
Dee. 6,1910 
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15 
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I2 
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28 
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14 
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22 

20 
?" 

19 

2 1  
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16 

14 
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LAKE MICHIGAN. 
. .... ...... 

I 

d i sap  
peared. 

Remarks. 

1910. 
Mar. 30 
Mar. 31 

Harbor ice unbroken throughout the winter. 
Harbor ice unbroken throughout the winter after December 30,1909. 

Mar. 98 
Mar. 45 
Mar. 24 
Mar. 27 Navivation throuvli Shin Canal owned March 27. 1910. 

The forniation of ice on the river was later than for many years. 
The ice did not reniain solid more than a week at a time during the winter. 

Mar. 1 
Mar. 90 
Mar. 19 

Car f&ies~Goodr&li L i k  steamrrb and fish tugs niade this port all winter. 
Straniera have made thia pnrt all the pwt winter. 
Car ferries niake this port all wiuter. General navigation opened by departure of steamer 

1 date. 
. . . . . . . . . .  Harbor closed by ice only on Februar 18. 19. and 20,1910, and steamern made this port regu- 

Mar. 22 
larly. except as noted throu hoiit ti$ winter. 

Steamer Indiana broke khrougf t.he ice and entered harbor on January 10,1910. but wag som+ 

tNavigatiun through ship canal closed December 24, 1909. 

LAKE HURON. 

Nov. 23.1909 I 20 
Dec. 1.1909 12 
Dee. 7,1909 I 

I l4 Dce. 9,1909 

.... I - . .. - _.. .................... .. - .... _ .- .. ._ ._ . __ __ 
'Unknuwn stiwiicr russrd UP on .J:mii:rry I?. 19111. tMr.asiin.~~~i*iit III:L& I n  Black Ilivc-r. 

Dl.:TItCIIT 1tlVElt. 

Mar. 28 I Nov. 23.1!109 12 

I 

Mar. 13 The laat up hound steamer Ci/y.of G'rnou. passed on Decenher 13, 1909 and the last down 
bouud were theatelirucrsYirathcusa and Donnacona on Derrniber 18,1909: They wereseveral 
days getting out of the rivrr. The uteamere Boyce and Eddy attempted l o  follow, but gave 
up the battle on December 23. The steauiera Brilanuia and Pleueure forced a paruage to 
Lake Erie on January 19 1910, en route for Toledo. Ohio. The first through paasages were 
the ateamcra 1Yn. A. pakne, up bound, and F. T .  Ureene, down bound, on April 11. 1910. 
Navigation was considcred clowd on tbe arrival of the last D. 6 C. Line steamer. City of 
St. ;unoet. on December 8, 1SuQ; and open on tllc doparturc of Lhc stearner City of Drtroit. of 
the mnie linr. for Clevalautl. on Mnrrli 28, 1810. 

. . . . .  8 . .  . . . .  .. 
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........ 
Mar. 17 

Mar. 20 
Mar. I6 

Mar. 11 
Mxr. 1:l 

Mar. ?<I 
!dIsr. 21 
Mxr. 31 

Apr. 4 

Navlgatlon. 

Aft.er fr~ezing ovcr. the ice in t.lie bav reinnincd intact throughout the winter, except that  thc 
channel was kept upcn by stesincr'Lakside until December 29, 1909. 

The hnrbor ice broke u p  on Marrh 7 nnd moved out on March 14.1910. 
The harlior ice \\.as bruken up in Dervinher and agsiu on January 16, after which it wag un- 

flist.urbcrl until M~rc l i  1. rim-hinq a tlricknesa of I8 inches. 
Tups kept tlrr hnrbur ice brokvn up :dl \*inter. 
I d i c  ice mover1 4 t o  Ci miles off Short on night of February 26-?7.1910. Harbor ire began break- 

ing up  on Marrh 7 and harbor was iienrly clear of ice by the 14th. 
Hsrbor ice iindistorbed until t.he firxt wcck in March. 
Ice ficlds ubwrved 3 or 4 miles off shore during last werk in Marrh. 
Harbor ice broken by car ferries until January 4. 1910. after which it remained intact till the 

statlons. 

Nov. IS. 1909 
Dec. 16.1(1119 
Dee. 7.1909 

Toledo, Ohio.. . . . . . . . . . . . . . . .  

Ili 
IC 
13 

Put-in-Bay, Ohio. ........ 

Kellevs Island Ohio.. . . . . . .  
Marblehead. Ohio.. . . . . . . . . . .  
Sandusky. Ohio.. ............ 
Huron, Ohio.. ............... 
Vermilion. Ohio .............. 
Lorain. Ohio.. . . . . . . . . . . . . . . .  
Cleveland, Ohio.. . . . . . . . . . .  
Fairport. Ohio.. .............. 
Ashtabula Harbor, Ohio.. ... 
Conneaut Harbor. Ohio.. .... 

Erie, Pa.. .................... 
Duokirk, N. Y ............... 

Buffalo, N. P.. ............... 

Cloaed. 

Dee. 13.1909 

Dec. 29.100(1 

Der. ?S,19W 
Dee. 17,1909 
Der. 21,190Y 

Der. 19,1909 
Der. 2,1909 

Der. 31.190109 
Dee. 15,1%19 

Dee. 18.19(19 
Dec. 24.1009 
Jan. 4,1910 

Dee. lS,lOOB 

Der. 22, I!Wl 

nee. 24 1901) 

Opened. 

1910. 
Mar. 18 

Mar. I9 

Mar. I9 
Mar. ?B 
Mar. 18 

Mar. ?? 
Mar. 5 

Mar. 5 
Mar. 27 

Mar. 31 
Mar. 21 
Mar. I? 

Mar. 2.5 

Apr. 27 

Apr. 10 

-. - 
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first formed. 

Itrrhea. 
I5 

?(I 

Dec. 6.1909 12 
De?. 18.19(19 IS 
Dec. Y. 1909 I ?I1 

Dec S 1!109 17 
No;. 30'19Ug I 10 

Der. 7 1909 1s 
Dec. 17:I!lW I IS 

Dec. IS.191N I IC 

Dcc. 26.1IJW Ill 

Dee. Li,l!lOQ IS ! 
i ... .... 

LAKE ERIE. 

APRIL, 1910 

! 

peared. 
Remarks. 

1910. ! 
Mxr. 6 High wind aid  high water llroke up the ire in the hnrbor on December 15, but  it formed agnin 

t l y  fullowing day: and on arcuiint ,If danger from a >ossible ice blockade. the steamers Brilaii 
tttu ani1 Pleusurr. new enililuyerl in breaking up tile ice in the Mauniee River and harbor 
January 21-26, IOIU. Conaidcr:ible ice forincd after this time, but i t  broke up and moved out 
011 una d:iy (March 6. ISlOi.  

Teanix were still crowing to Pvrt Clinton on Felxuary 28. The south p w n g e  was reported 
oprir on March 5. 1910. 

M:w. 2s 
, 

Mar. ?b ' 
M.lr 95 

first week in March. 
Fish tuys broke through t.he ice and got out on hIarch25, but the first vessel t o  make this port 

was steamer J d i a  H. M)lcrri// on April 9. 1910. 
Thc 1i:irbor was clear of ice on March 20. but a t  that  time t.he lake was covered by ire as far as 

the IYI: ruuld reach. 
H:Irh8r ice kcpt broken u p  by tugs. Ire fi14ds in the lake extended beyond vision during 

Jlnri-hand thegreaterportion of April. ThesteamerMary.4. Boyceforeed apassagetthrough 
ttw icc on April 10 and the nkaniw Trdy elcared on the s:tiue date; general navigation, hmv- 
cvtT. did not o w n  until abo11t 10 days Inter. 

. - . . . . .  . -.. ..  ... 

... .- .. _- 
Fort Niagara. N. Y.. ........ Der. S. 1909 I May I?*' Dvr. !1.l!Wl I I ?  . .\pr. ?li I H a r h r  icc kc.pthmki.n byswiftcurrr-nt of NingaraRiwr. Tliereis~irvcr~~~ueliiceformedlir~. 

Charlotte, N. Y.t . .  ......................... . I . .  . . ....... . . . . . . . . . . . . . .  . . .  . . . . . . . .  
Sodus Point. N. Y.. . . . . . . . . . .  
North Fair Haven. N. T.. ... 
Oswego, N. Y.. . . . . . . . . . . . . . .  
Saekrtta Harbor. N. T.. ..... Der. I+, 19iN 

C a p  Vincent,. N. T.. ........ Der. 30.19lW 
Oudc-nsburg. N. Y ............ Drc. I?. 19119 


